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DESCRIPTION 



METHOD OF DETECTING RESONANT FREQUENCY, METHOD OF 
ELECTING RESONANT FREQUENCY, AND DEVICE FOR DETECTING 




[Technical Field] 

The present invention relates to a method and device for detecting a 
resonant frequency in a resonant space, and a method of selecting a 
resonant frequency to be set as a dip center frequency in a dip filter from 
detected resonant frequencies. 
[Background Art] 

In some cases, it is necessary to detect a resonant frequency in a 
resonant space. For example, when acoustic equipment such as a speaker 
is installed in a hall or a gymnasium to radiate a loud sound wave from a 
speaker, music or voice from the speaker is sometimes difficult to listen to 
because of the presence of a resonant frequency in this space (loud sound 
space in which the acoustic equipment is installed). To be specific, if the 
loud sound wave from the speaker contains a component of the resonant 
frequency in large amount, resonance occurs in a frequency of this 
component in the loud sound space. A resonant sound is like "won..." or 
"fan. . . " The resonant sound is not a sound wave to be radiated from the 
speaker and makes it difficult to listen to the music or the voice from the 
speaker. 

To avoid this, the resonant frequency in the loud sound space is 
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detected, and a dip filter or the like is provided at a forward stage of the 
speaker in the acoustic equipment to attenuate the component of the 
resonant frequency. Thereby, resonance is unlikely to occur in this loud 
sound space, making it easy to listen to the music or the voice from the 
speaker. In order to determine a frequency characteristic of the dip filter, it 
is necessary to first detect the resonant frequency in the loud sound space. 

Traditionally, an operator or a measuring person for the acoustic 
equipment has distinguished the loud sound from the speaker or the 
resonant sound depending on their senses of hearing to make judgment of 
the resonant frequency. 

However, some skill or experience is required to distinguish the 
sound for judgment of the resonant frequency depending on the senses of 
hearing. Such detection of the resonant frequency depending on the skill or 
experience is not always accurate. Further, this has impeded automatic 
measurement and automatic adjustment of the acoustic equipment installed 
i in the loud sound space or the like. > 

[Disclosure of the Invention] 

An object of the present invention is to provide a method and device 
for detecting a resonant frequency, which are capable of accurately detecting 
the resonant frequency without a need for any experience or skill. Another 
object of the present invention is to provide a method of selecting a resonant 
frequency, which is capable of objectively selecting a frequency to be set as a 
dip center frequency in a dip filter from a plurality of detected resonant 
frequencies. 



In order to achieve the above mentioned object, a method of detecting 
a resonant frequency of the present invention, comprises a first step of 
measuring a first amplitude frequency characteristic; and a second step of 
measuring a second amplitude frequency characteristic, wherein the first 
amplitude frequency characteristic is an amplitude frequency characteristic 
obtained by outputting a loud sound wave of a predetermined measurement 
signal from a speaker placed in a resonant space and by receiving the loud 
sound wave in a microphone placed in the resonant space, wherein the 
second amplitude frequency characteristic is an amplitude frequency 
characteristic obtained by outputting, from the speaker, a loud sound wave 
of a synthesized signal containing the measurement signal and a signal 
output from the microphone and by receiving the loud sound wave of the 
synthesized signal in the microphone, and wherein the resonant frequency in 
the resonant space is detected based on comparison between the first 
amplitude frequency characteristic measured in the first step and the second 
amplitude frequency characteristic measured in the second step. 

In order to achieve the above mentioned object, a device for detecting 
a resonant frequency of the present invention, comprises a sound source 
means; a signal synthesization switching means; and a measuring means, 
wherein the sound source means is configured to generate a measurement 
signal output from a speaker, the signal synthesization switching means is 
capable of receiving, as inputs, the measurement signal from the sound 
source means and a signal output from the microphone, the signal 
synthesization switching means is capable of switching between a first state 
in which the signal synthesization switching means outputs the 
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measurement signal and a second state in which the signal synthesization 
switching means outputs a synthesized signal containing the measurement 
signal and the signal output from the microphone, the measuring means is 
capable of measuring an amplitude frequency characteristic from the signal 
output from the microphone, and the measuring means is configured to 
detect the resonant frequency based on comparison between a first 
amplitude frequency characteristic measured in the first state of the signal 
synthesization switching means and a second amplitude frequency 
characteristic measured in the second state of the signal synthesization 
switching means. 

The second amplitude frequency characteristic measured in the 
above method and device is an amplitude frequency characteristic of a 
system, including a feedback loop in which the signal output from the 
microphone is input to the speaker. Because of the feedback loop, the 
second amplitude frequency characteristic shows a noticeable effect of the 
resonant characteristic of the resonant space in contrast to the first * 
amplitude frequency characteristic. Therefore, by comparing the first 
amplitude frequency characteristic to the second amplitude frequency 
characteristic, the resonant frequency in the resonant space can be 
accurately detected. 

In the method of detecting a resonant frequency, a peak frequency at 
which an amplitude of the second amplitude frequency characteristic is 
larger than an amplitude of the first amplitude frequency characteristic may 
be detected as the resonant frequency, from a difference between the first 
amplitude frequency characteristic and the second amplitude frequency 
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characteristic. 

In the device for detecting a resonant frequency, a peak frequency at 
which an amplitude of the second amplitude frequency characteristic is 
larger than an amplitude of the first amplitude frequency characteristic may 
be detected as the resonant frequency from a difference between the first 
amplitude frequency characteristic and the second amplitude frequency 
characteristic. 

In the above described method and device for detecting a resonant 
frequency, a sine wave sweep signal is effective as the measurement signal. 

In order to achieve the above mentioned object, a method of selecting 
a resonant frequency of the present invention, comprises detecting a plurality 
of resonant frequencies by the above mentioned method of detecting a 
resonant frequency; and selecting dip center frequencies to be set in a dip 
filter in decreasing order of amplitude levels in the second amplitude 
frequency characteristic, from the plurality of detected resonant frequencies. 
In accordance with this method, the dip center frequencies to be set in the 
dip filter can be objectively selected from the plurality of detected resonant 
frequencies without depending on any experience or skill. 

In order to achieve the above mentioned object, a method of selecting 
a resonant frequency of the present invention, comprises selecting a plurality 
of resonant frequencies by the above mentioned method of selecting a 
resonant frequency; and preferentially selecting, from the plurality of selected 
resonant frequencies, dip center frequencies to be set in a dip filter in 
decreasing order of amplitude levels in an amplitude frequency characteristic 
obtained by subtracting the first amplitude frequency characteristic from the 
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second amplitude frequency characteristic. The second amplitude 
frequency characteristic shows a noticeable effect of the resonant 
characteristic of the resonant space in contrast to the first amplitude 
frequency characteristic. By selecting the dip center frequencies to be set 
in the dip filter based on the magnitude of the amplitude level of the 
amplitude frequency characteristic obtained by subtracting the first 
amplitude frequency characteristic from the second amplitude frequency 
characteristic, resonance in the loud sound space is effectively prevented. 

The above and further objects and features of the invention will be 
more fully be apparent from the following detailed description with the 
accompanying drawings. 

[Brief Description of the Drawings] 

Fig. 1 is a schematic view of a construction of an acoustic system 
installed in a loud sound space; 

Fig. 2 is a schematic block diagram of a system for measuring an* 
amplitude frequency characteristic of the loud sound space; 

Fig. 3 is a schematic block diagram of a system for measuring an 
amplitude frequency characteristic of the loud sound space; 

Fig. 4 is a view schematically showing an amplitude frequency 
characteristic of the loud sound space which is measured by the system of 
Fig. 1 and an amplitude frequency characteristic of the loud sound space 
which is measured by the system of Fig. 2; 

Fig. 5 is a view showing a frequency characteristic obtained by 
subtracting a solid line curve from a broken line curve in Fig. 4; 
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Fig. 6 is a schematic block diagram of a system including a detecting 
device according to an embodiment of a device for detecting a resonant 
frequency of the present invention; and 

^ Fig. 7 is a view showing a characteristic obtained by extracting only a 
curve Cb from Fig. 4. 

[Best Mode for Carrying Out the Invention] 

Embodiments of the present invention will be described with reference 
to the drawings. 

Fig. 1 is a schematic view of a construction of an acoustic system 
installed in a loud sound space (e.g., concert hall or gymnasium) 40. The 
acoustic system comprises a sound source device 2, a dip filter 4, an 
amplifier 12, and a speaker 13. The sound source device 2 may be a music 
instrument such as a CD player for playback of, for example, music CD, or a 
microphone. While the sound source device 2 is illustrated as being located 
outside the loud sound space 40 in Fig. 1, it may alternatively be located « 
within the loud sound space 40. The sound source device 2 may be, for 
example, a microphone installed within the loud sound space 40. The dip 
filter 4 serves to remove a signal component in a specified frequency from a 
signal output from the sound source device 2 and to output the resulting 
signal to the amplifier 12. The amplifier 12 amplifies the signal output from 
the dip filter 4 and outputs the amplified signal to the speaker 13, which 
outputs a loud sound wave in the loud sound space 40. 

When the loud sound space 40 has a resonant frequency and the 
loud sound wave output from the speaker 13 contains a component of the 
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resonant frequency in large amount, resonance occurs in the loud sound 
space 40 and thereby music or voice output from the speaker 13 is difficult 
to listen to. If an appropriate frequency characteristic is set in the dip filter 4 
in this acoustic system, then the resonance in the loud sound space 40 is 
prevented without degrading a sound quality of the loud sound wave from 
the speaker 13. 

In this embodiment, resonant frequencies in the resonant space 40 
are detected, and a frequency to be set as a dip center frequency in the dip 
filter 4 is selected from the detected resonant frequencies. First of all, a 
method and device for detecting the resonant frequency in the resonant 
space 40 will be described with reference to Figs. 2 to 6. 

Fig. 2 is a schematic block diagram of a system A for measuring an 
amplitude frequency characteristic of the loud sound space (e.g., concert hall 
or gymnasium) 40. The system A comprises a transmitter 1 1 which is a 
sound source means configured to output a measurement signal, an 
amplifier 12 configured to receive, as an input, the signal output from the < 
transmitter 1 1 and to power-amplifies the signal, a speaker 13 configured to 
receive, as an input, the signal output from the amplifier 12 and to output a 
loud sound wave, a microphone 14 configured to receive the loud sound 
wave radiated from the speaker 13, and a meter 15 configured to receive, as 
an input, the sound wave from the microphone 14. The microphone 14 
may be a noise meter. 

The speaker 13 and the microphone 14 are placed within the loud 
sound space 40. The microphone 14 is positioned to be sufficiently distant 
from the speaker 13 within the loud sound space 40. The microphone 14 is 
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positioned so as to receive a reflected sound of the sound wave directly 
output from the speaker 13 at a sufficiently high level within the loud sound 
space 40. 

The transmitter 1 1 outputs, as the measurement signal, a sine wave 
signal whose frequency varies with time, i.e., a sine wave sweep signal. The 
sine wave sweep signal has a constant sine wave level at respective time 
points during frequency sweep. 

The meter 15 has a band pass filter whose center frequency varies 
with time. The band pass filter varies the center frequency with time 
according to time variation of the frequency of the sine wave sweep signal 
output from the transmitter 11. Therefore, the meter 15 detects the level of 
the signal which has been received as an input from the microphone 14 and 
has passed through the band pass filter, thus measuring an amplitude 
characteristic of the frequency at that point of time. 

Fig. 3 is a schematic block diagram of a system B for measuring an 
amplitude frequency characteristic of the loud sound space 40. The system^ 
B is constructed such that a signal synthesization path is added to the 
system A of Fig. 2. To be specific, the system B of Fig. 3 comprises the 
transmitter 1 1 which is the sound source means configured to output the 
measurement signal, a mixer 16, the amplifier 12 configured to receive, as an 
input, a signal output from the mixer 16 and to power-amplify the signal, the 
speaker 13 configured to receive, as an input, the signal output from the 
amplifier 12 and to output a loud sound wave, the microphone 14 configured 
to receive the loud sound wave radiated from the speaker 13, and the meter 
15 configured to receive, as an input, the sound wave output from the 
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microphone 14. 

The speaker 13 and the microphone 14 are placed at the same 
positions within the loud sound space 40 as those in the system A of Fig. 2. 
The transmitter 11, the amplifier 12, the speaker 13, the microphone 14, and 
the meter 15 in the system B of Fig. 3 are identical to those in the system A 
of Fig. 2. 

The difference between the system B of Fig. 3 and the system A of Fig. 
2 is that the amplifier 12 receives, as the input, the signal output from the 
transmitter 1 1 in the system A of Fig. 2, while the amplifier 12 receives, as 
the input, the signal output from the mixer 16 in the system B of Fig. 3. The 
mixer 16 of Fig. 3 receives, as inputs, the measurement signal (sine wave 
sweep signal) output from the transmitter 1 1 and the sound wave from the 
microphone 14, synthesizes (mix) these signals, and outputs a synthesized 
signal (mixed signal). 

Fig. 4 is a view schematically showing an amplitude frequency 
characteristic of the loud sound space 40 which is measured by the system A » 
of Fig. 2 and an amplitude frequency characteristic of the loud sound space 
40 which is measured by the system B of Fig. 3. In Fig. 4, a curve Ca 
indicated by a solid line is the amplitude frequency characteristic measured 
by the system A of Fig. 2 and a curve Cb indicated by a broken line is the 
amplitude frequency characteristic measured by the system B of Fig. 3. 

Both the system A of Fig. 2 and the system B of Fig. 3 measure 
amplitude values at a number of frequency points. For example, in a range 
of frequencies to be measured, the systems A and B measure the amplitude 
values at intervals of 1/ 192 octave. The measurement values at a number 
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of points (a number of frequency points) may be indicated by the curves Ca 
and Cb as the amplitude frequency characteristics of the loud sound space 
40 without being smoothed on a frequency axis, or otherwise may be 
indicated by the curves Ca and Cb after they are smoothed on the frequency 
axis in some method or another. The measurement values may be 
smoothed in various methods, including moving average, for example. For 
example, moving average of 9 points may be performed for the measurement 
values at a number of frequency points on the frequency axis. When the 
smoothed measurement values are used as the curve Ca, the smoothed 
measurement values are desirably used as the curve Cb. In this case, the 
curve Cb is desirably obtained by the same smoothing method as the curve 
Ca. If the curve Ca is obtained by performing moving average of 9 points on 
the frequency axis, then the curve Cb is desirably obtained by performing 
moving average of 9 points on the frequency axis. 

The amplitude frequency characteristic indicated by the solid line 
curve Ca of Fig. 4 contains the resonant characteristic of the loud sound 
space 40 as well as the characteristic of the acoustic system including the 
amplifier 12, the speaker 13, and the microphone 14. The amplitude 
frequency characteristic indicated by the broken line curve Cb of Fig. 4 also 
includes the resonant characteristic of the loud sound space 40 as well as 
the characteristic of the acoustic system including the amplifier 12, the 
speaker 13, and the microphone 14. The amplitude frequency characteristic 
indicated by the broken line curve Cb shows a noticeable effect of the 
resonant characteristic of the loud sound space 40 by a feedback loop in 
which the signal output from the microphone 14 is input to the amplifier 12 
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and is output from the speaker 13, in contrast to the amplitude frequency 
characteristic of the solid line curve Ca. Therefore, based on the difference 
between the curves (solid line curve Ca and broken line curve Cb), the 
resonant characteristic of the loud space 40 is known. 

The frequency characteristic of Fig. 5 is obtained by subtracting the 
characteristic of the solid line curve Ca from the characteristic of the broken 
line curve Cb of Fig. 4. In Fig. 5, frequencies having positive peaks are 
frequencies f 1 , £2, and f3. The number of resonant frequencies in the loud 
sound space 40 is not limited to one, but may be in many cases more. This 
follows that one or more of the frequencies fl, £2, and f3 may be the resonant 
frequency. Based on the characteristic of Fig. 5, the frequencies which may 
be the resonant frequencies can be objectively detected. 

Thus far, the method of detecting the resonant frequency in the 
resonant space 40 has been described with reference to Figs. 2 to 5. 

Fig. 6 is a schematic block diagram of a system C including a 
detecting device 20 according to an embodiment of a device for detecting a 
resonant frequency of the present invention. 

The system C comprises the detecting device 20, the amplifier 12 
configured to receive, as an input, a signal output from the detecting device 
20 and to power-amplify the signal, the speaker 13 configured to receive, as 
an input, the signal output from the amplifier 12 and to output a loud sound 
wave, and the microphone 14 configured to receive the loud sound wave 
radiated from the speaker 13. The detecting device 20 receives, as an input, 
the sound wave output from the microphone 14. The speaker 13 and the 
microphone 14 are placed within the loud sound space (e.g., concert hall or a 
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gymnasium) 40. The microphone 14 is positioned to be sufficiently distant 
from the speaker 13 within the loud sound space 40. The microphone 14 is 
positioned so as to receive a reflected sound of the sound wave directly 
output from the speaker 13 at a sufficiently high level in the loud sound 
space 40. 

The detecting device 20 includes a transmitter 21, a measurement 
and control portion 25, a mixer 26, and an opening and closing portion 27. 
The transmitter 2 1 functions as a sound source means configured to output 
the measurement signal. The measurement and control portion 25 
functions as a control means configured to control the respective portions in 
the detecting device 20, and also functions as a measuring means configured 
to measure the frequency characteristic. The mixer 26 and the opening and 
closing portion 27 function as a signal synthesization switching means. 

The system C is configured such that, in the detecting device 20, the 
measurement and control portion 25 controls the sound source portion 21 to 
cause the sound source portion 21 to output the measurement signal. The » 
measurement signal is a sine wave signal whose frequency varies with time, 
i.e., a sine wave sweep signal. The sine wave sweep signal has a constant 
sine wave level at respective time points during frequency sweep. 

The mixer 26 synthesizes (mixes) the signal output from the sound 
source portion 21 and the signal from the opening and closing portion 27, 
and outputs the synthesized signal (mixed signal). The amplifier 12 
power-amplifies the signal output from the mixer 26 and outputs the 
amplified signal to the speaker 13, which radiates a loud sound wave in the 
loud sound space 40. The loud sound wave in the loud sound space 40 is 
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received in the microphone 14, and the sound wave from the microphone 14 
is input to the detecting device 20. 

In the detecting device 20, the sound wave from the microphone 14 is 
divided into signals to be received in the measurement and control portion 25 
and the opening and closing portion 27. 

The measurement and control portion 25 has a band pass filter 
whose center frequency varies with time. The band pass filter varies its 
center frequency with time according to time variation in the frequency of the 
sine wave sweep signal output from the transmitter 2 1 . Therefore, the 
measurement and control portion 25 detects the level of the signal which has 
been received as the input from the microphone 14 and has passed through 
the band pass filter, thus measuring an amplitude characteristic of the 
frequency at that point of time. 

The measurement and control portion 25 is capable of controlling 
opening and closing the opening and closing portion 27. With the opening 
and closing portion 27 being in an "open" state, only the measurement signal 
from the transmitter 21 is input to the speaker 13 and the loud sound wave 
is output therefrom, while with the opening and closing portion 27 being in a 
"closed" state, the synthesized signal (mixed signal) containing the 
measurement signal from the transmitter 21 and the sound wave output 
from the microphone 14 is input to the speaker 13 and the loud sound wave 
is output therefrom. 

With the opening and closing portion 27 being in the "open" state, the 
amplitude frequency characteristic is measured as in the meter 15 in the 
system A of Fig. 2, while with the opening and closing portion 27 being in the 
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"closed" state, the amplitude frequency characteristic is measured as in the 
meter 15 in the system B of Fig. 3. 

The measurement and control portion 25 measure the amplitude 
frequency characteristics in the states ("open" and "closed" states of the 
opening and closing portion 27), and subtracts the amplitude frequency 
characteristic in the "open" state from the amplitude frequency characteristic 
in the "closed" state of the opening and closing portion 27. Further, the 
measurement and control portion 25 detects frequencies having positive 
peaks in the resulting frequency characteristic. In this manner, the 
frequencies which may be the resonant frequencies in the loud sound space 
40 can be objectively detected. 

Thus far, the method and device for detecting the resonant frequency 
in the resonant space 40 have been described with reference to Figs. 2 to 5 
and 6. 

Next, a method of selecting a frequency to be set as a dip center 
frequency in the dip filter 4 (see Fig. 1) from the resonant frequencies * 
detected as described above. 

First, the frequencies fl, f2, and f3 are obtained as the frequencies 
having the positive peaks from the frequency characteristic curve Cc of Fig. 5. 
It is highly probable that these frequencies are the resonant frequencies in 
the loud sound space 40. From them, predetermined frequencies are 
selected as candidates for the dip center frequency to be set in the dip filter 4 
as frequencies to be removed. 

Specifically, from these frequencies, candidate frequencies are 
selected in decreasing order of the amplitude levels in the curve Cb of Fig. 4. 
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Fig. 7 is a view showing a characteristic obtained by extracting only 
the curve Cb from Fig. 4. In Fig. 7, an ordinate axis and an abscissa axis 
are logarithmic axes. The ordinate axis indicates an amplitude level and an 
abscissa axis indicates a frequency. In the curve Cb of Fig. 7, the amplitude 
levels of the frequencies fl, £2, and f3 decrease in the order of £2, 13, and fl. 
If the number of frequencies to be selected as the candidate frequency is 
"three," then all the frequencies fl, £2, and f3 are candidate frequencies. If 
the number of frequencies to be selected as the candidate frequency is "two," 
then the frequencies £2 and £3 are candidate frequencies. 

The dip center frequencies may be set in the dip filter 4 according to a 
priority based on the magnitude of the amplitude levels in the curve Cb of Fig. 
7. If the number of dips to be set in the dip filter 4 of Fig. 1 is "two", then the 
frequencies £2 and f3 are set as the dip center frequencies in the dip filter 4. 
If the number of dips to be set in the dip filter 4 is "one", only the frequency 
£2 is set as the dip center frequency in the dip filter 4. 

Thus, the dip center frequencies to be set in the dip filter 4 may be 
finally determined according to the priority based on the magnitude of the 
amplitude levels in the curve Cb of Fig. 7. Alternatively, candidates for a 
plurality of dip center frequencies to be set in the dip filter 4 may be first 
selected according to the priority based on the magnitude of the amplitude 
levels in the curve Cb of Fig. 7 and then the order of the candidates 
(candidates for the dip center frequencies to be set in the dip filter 4) may be 
changed based on the magnitude of the amplitude levels in the curve Cc of 
Fig. 5. 

Here it is assumed that all of the frequencies fl, £2, and f3 are 
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candidate frequencies according to selection based on the magnitude of the 
amplitude levels in the curve Cb of Fig. 7. Then, the order of these 
candidate frequencies (frequencies fl, £2, and f3) is changed in decreasing 
order of the amplitude levels in the amplitude frequency characteristic curve 
Cc of Fig. 5. The amplitude levels of the frequencies fl, £2, and 13 in the 
curve Cc of Fig. 5 decrease in the order of the frequency f3, the frequency £2, 
and the frequency f 1 . Therefore, the frequency f3 is a first candidate 
frequency, the frequency £2 is a second candidate frequency, and the 
frequency f 1 is a third candidate frequency. 

If the number of dips to be set in the dip filter 4 of Fig. 1 is "two", then 
the frequencies f3 and £2 are set as the dip center frequencies in the dip filter 
4. If the number of dips to be set in the dip filter 4 is "one", then only the 
frequency f3 is set as the dip center frequency in the dip filter 4. 

In this manner, the dip center frequencies to be set in the dip filter 4 
can be selected objectively without any experience and skill. By doing so, 
the resonance in the loud sound space 40 of Fig. 1 can be prevented 
effectively. 

The reason why the candidates for the plurality of dip center 
frequencies to be set in the dip filter 4 are first selected according to the 
priority based on the magnitude of the amplitude levels in the curve Cb of Fig. 
7 and then the order of the candidates (candidates for the dip center 
frequencies to be set in the dip filter 4) is changed based on the magnitude of 
the amplitude levels in the curve Cc of Fig. 5 is as follows. The curve Cb of 
Fig. 7 contains an amplitude frequency characteristic of the measurement 
system (system comprising the amplifier 12, the speaker 13, the microphone 
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14, etc) as well as the resonant characteristic of the loud sound space 40, 
and largely depends on the amplitude frequency characteristic of the 
measurement system as well as the resonant characteristic of the loud sound 
space 40. On the other hand, the curve Cc of Fig. 5 shows a noticeable 
effect of the resonant characteristic of the loud sound space 40, and a little 
effect of the amplitude frequency characteristic of the measurement system. 
For this reason, the resonance in the loud sound space 40 is more effectively 
prevented by finally determining the dip center frequencies to be set in the 
dip filter 4 based on the magnitude of the amplitude levels in the curve Cc of 
Fig. 5. 

The above mentioned method of selecting the resonant frequency is 
effective when the dips to be set in the dip filter 4 or the detected resonant 
frequencies is larger in number. For example, when 200 or more resonant 
frequencies are detected, 120 frequencies may be selected as candidate 
frequencies in decreasing order of the amplitude levels in the curve Cb of Fig. 
7, and the remainder may be excluded. Further, the order of these 120 
frequencies selected as the candidate frequencies may be changed based on 
the magnitude levels in the curve Cc of Fig. 5, and higher 8 frequencies in 
this changed order may be set as the dip center frequencies in the dip filter 4. 

Thus far, the embodiments of the present invention have been 
described with reference to Figs. 1 though 7. 

While in the above described embodiments, the method and device 
for detecting the resonant frequency of the present invention is applied to 
detection of the resonant frequency in the loud sound space in which the 
acoustic equipment is installed, they may alternatively be applied to all 
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spaces (resonant space) which require detection of resonant frequencies, as 
well as the loud sound space. For example, the method and device for 
detecting the resonant frequency of the present invention is applicable to a 
technique for measuring a volume of a space in a liquid tank in which a 
liquid is not filled, by detecting the resonant frequency, in order to measure 
the amount of the liquid filled in the liquid tank. 

Numerous modifications and alternative embodiments of the 
invention will be apparent to those skilled in the art in view of the foregoing 
description. Accordingly, the description is to be construed as illustrative 
only, and is provided for the purpose of teaching those skilled in the art the 
best mode of carrying out the invention. The details of the structure and/ or 
function may be varied substantially without departing from the spirit of the 
invention and all modifications which come within the scope of the appended 
claims are reserved. 

[Industrial Applicability] 

In accordance with present invention, the resonant frequency can be 
accurately detected without a need for any experience or skill. A frequency 
to be set as a dip center frequency in a dip filter is objectively selected from 
detected resonant frequencies. Therefore, the present invention is useful in 
technical fields of acoustic equipment, etc. 



